Annual Report

North Dakota
Ambient Air Quality Monitoring
Program

Network Plan/Assessment
with
Data Summary

2020

NORTH
DC|kO1'C| Be Legendary.”

Environmental Quality



Annual Report

North Dakota
Ambient Monitoring
Network PlanAssessment
With Data Summary
2020

Doug Burgum
Governor

L. David @tt
EnvironmentalQuality Director

NORTH L : :
Division of Air Quality

OkO'I'O Be Legendary.” Ambient Air Monitoring Program
918 E Divide Avrie
Bismarck, N385011947

Environmental Quality



CONTENTS

ACRONYMS AND ABBREVIATIONS........ccooiiiiiiiiiiiicieeee e sssinnennencssseessssnnnssnnsenens VI
1.0 INTRODUCTION ...ttt ettt mnne e s e e e nnnnes 1
1.1 SItE SIBCHION. ...t 2
1.1.1 MONItOriNG ODJECHIVES. .. ..uuiiiei e 2
1.1.2 Spatial SCAIB.......ooo i 2
1.2 General Monitoring NEEUS.........uuvuiiiiiiii e reeeens e e e e e eeeennn B
1.3 Network Monitoring ODJECHIVES..........uuiiiiiiiiiiiiii e 6
2.0 AMBIENT AIR MONITORING NETWORK COVERAGE............ccooiiiiiiiiiieeenns 8
2.1 Carbon MONOXIAE...........cooveeiiiiiiiii ettt e e e e e e e e e e e e eanne s 8
2.1.1 POINE SOUICES ...ttt eee e e e e e e e e e e e e e e e e e e e e e s s s s ammne s 8
2.1.2 MONITONNG NEIWOIK ... 9
2.1.3 =TT 0] Q4 g T= T o [ PR 9
2.2 0T To PSSP 11
2.2.1 =0 Q4 g = T o [P 11
2.3 (@) (o [ o] AN 1 10 T0 =T o W PP PPPPPPPPPPPPRI 11
2.3.1 POINE SOUICES ...ttt eree et e errr et e et e e e e e e e e e e e e e e s s s s nmmnas 12
2.3.2 ATEA SOUICES. ...ttt ettt e e ettt e e e e e e eaba e e e e e eessammmees 13
2.3.3 MONItOFING NEWOTK .......uuieiiiiiiei i eeer e e e e e e e e e 14
234 NEtWOrK ANAIYSIS......coi it ee e e e e e e e e e e e 14
2.3.5 =0 Q4 g = T o [ P 14
2.4 L@ 740 [P PPPT 16
24.1 POINE SOUICES ..ottt ree e e eerr et e et e e e e e e e e e e e e e e e s s s nmmnas 17
24.2 ATEA SOUICES. ... ittt ettt e e e ettt e e e e e e et e e e e e eessammmees 17
2.4.3 MONItONING NEIWOIK.......eeiiiiiiiee e eree e e e e 19
244 NEtWOrK ANAIYSIS......ccoiiiiiiiiii e e e e e e e e e e e e e 19
2.5 PartiCle POHULION........ooviiiiieee e eneees 21
251 0] B0 T o = 22
2.5.2 MONItONNG NEIWOIK ......eviiiiiicie e eeee e e, 23
253 PMz1o NetWOork ANalYSIS..........uuiiiiiiiiiiiiiie e 23
25.4 PM25NEetWOrK ANAIYSIS......cccuviiiiiiiiiiiiiiieieesiiiiiieie e e e e e e e 25
255 Speciation NEIWOTK.........ooviiiiiii e 26
2.5.6 =0 Q4 g = T o [ PP 26
2.6 SUIFUN DIOXIAR ...ttt rree e e e e e e e e e e e e e eeeeeennnnnmmmeeee e 26
2.6.1 POINE SOUICES ...ttt eee e e e e eerr e e e et e e e e e e e e e e e e e e s s s nmmnas 27
2.6.2 (@1 01T Y1 o= 27
2.6.3 MONItOrNG NEIWOTK. .......uiiiiieii e reee e 27
2.6.4 NEtWOTrK ANAIYSIS......ooiiiiiiiiiiiite e e e e e e e e e e e e e e e as 27
2.6.5 NEIWOIK ChanQES.......iiiiiiiiiie et eeee e a e 31
2.7 Hydrogen SUIfIde...........oooii e e 32
2.7.1 POINE SOUICES ...ttt eeeer e e e e e e e e e e e e e e aeaeenas 32
2.7.2 MONITONNG NEIWOTK ... 32



2.7.3 N0 Q4 g = 1 o [ PP 32

2.8 | 0 (o TSP PPRTRPRN 33
2.8.1 POINT SOUICES ...ttt eee et e e e e e e e e e e e e e e e e e s s ammnas 33

2.8.2 MONITONNG NEIWOIK ... 33

2.8.3 N0 Q4 4 = 1 o [ PP 33

2.9 NETWORK SITE CHANGES.........oo oo ee e 35
3.0 No Site Changes During the 2019 monitoring Campaign........................ 35

4.0 SUMMARY AND CONCLUSIONS......cotiiiiiiiieeeeee e eeee e 35
41 A Carbon MP.NO0Xi.d€ . CoQuiiiieeeece e 35
4.2 A LAt 35

43 A Nitrogeny.Di.ox.i.de..(NO. e, 35

4.4 A OZ 03N.8. (Ot 35

45 A Particul @PMs Mat.t. el .  (.BM i 35

46 A Sul fur Di.oXd.de . (SO e, 36

47 A HydrogesS).Sul.fi.d e .(Hoieeeceeeeee 36

48 A A1 TOXhiCoS(CHAR ) e 36
Appendix A Air Quality Personnel Organizational Chart..................ovvviiceeriiieeeiiiiiinnns 1
Appendix B Ambient Air Quality Standards.............ooooiiiiiiiiiccn e 1
Appendix C  AAQM Site DESCIPLIONS.....ccceieeeeeeieiiieeiieieeee e e e e mmme e e e eeesrannaes 1
Site NameBeulahi NOIMN .........eeiii e e 2
Site Name: Bismarck ReSIAENtial.............uuuuiiiiiiiimemiiiiiiiiiiiiiiiie e e et e e e e e e e e 5
Site NaME: LAKE 0. ..ot e e e e s 8
Site Name: Fargo NWV.....oeeeiiii ettt enee e e e e e e e e e eenees 11
Site NaME: HANNOVEL.........coiiiiiiiiiiieiit et s e e e e e e e e e e e e amnnna e e e e as 14
Site Name: LOBVOOT NWR .......oviiiiiiiiiiiie e eene e 17
Site Name: Painted Canyon (TRMNFBU)..........uuuiiiiiiiiiiiiiii e 20
SIt€ NAME: RYTEL ...t eeet e e e e e e e e e e e e e e e et e mnmeeeeeeeeennees 23
Site Name: TRNFNU ... eeer e emme e e e e e eae e smmmeeeeeee 26
Site NaME: WIllISTON. ...t eee e eerna bbb e e e e e e e e e e seereeeeees 29
Appendix D Wind and PollUtiON ROSES............uuuiiiiiiiiiiieeeiiiiiiieee e 1
Site Name: Beulal NOIMh ... 2
Site Name: Bismarck Residential...............ouuuuiiiicieiiieiiiiiiiiees s 5
Sit€ NAME: LAKE 110......eiiiiiiiiiiiiiiiiee et nene e 8
Site NAME: FArgO NWV.....ueeiiiiiiiiiiiici et e e 11
Site NAME: HAMOVET ........uiiiiiiiiiiiiiiiie e ceeeee ettt e e s amme e e e e e e e e e e e e e s nnes s 14
Site Name: LOSIWOOA NWR........ouuiiiiiiiiie e e e e e e eeness s e e e e e e e e e e aeeeeeeeennnens 17
Site Name: Painted Canyon (TRNBU) .........cooiiiiiiiiiieeme e e 20
Site Name: TRNFNU ......oiiiii i eeer e rmme e e e e smmmeeseeee 22
Site NamMeE: WIIIISTON.......ooiiieee e e e aee e e e e e 25
Site Name: Hess Tioga Gas PlaStation A SOULh..............euviiiiiiiiiiceeiere e 2
Site Name: Hess Tioga Gas PlaStation B Northeast...............ccccviiiviceeeii e, 5
Appendix F PUBIIC COMMENTS... oo e e e e e e 1



LIST OF TABLES

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Ambient Air Quality Network Description...........ccceeeeevvviivvieeeie e eeeeeeeeeeeeeeeeiiainn ]

Maj or CO Sources ..(.0..10.0..TRY)..i.n.
MajorNOt«Sour ces (O 10.0..T.RY.)....l.0n..2.0.1.

Maj or VOC Sour c20489..(.0..1.0.0...T.RY.). . .i.0....
Major PM 10 Sources..(.Q..100..TRY).x. . .28
Major PM 2.5 Sources..(.0..100..TRY.).%.24n
MajorSG@Sources ( O10.0..T.R.Y.)....0i.n..2.0.1.9....... 29
Air TOXICS SOUICES IN 2D ....euiiiiiiiiieee e e e eee s eeeeea s e e e e e e e e e e e e e eeeeearnnneaeeeeeeeeeenennees 34

National and North Dakota Ambient Air Quality Standards



LIST OF FIGURES

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.

Figure 14

Figure 15.
Figure 16.
Figure 17.
Figure 18.

Figure 19

Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.

North Dakota Ambient Air Quality Monitoring S...........covvvveeeiiiiiiiiccceeeeeeen 5
Major CO Sources inN 2019........cooiiiiiiiiiiiiiieeee e e 9
CO Concentrations [2high) Compared to the-Hour and &our Standards........ 10
Major Oxides of Nitrogen Sources in 2Q19............oovvviiiiiicccrieeceeee 12
NO2 Concentrations Compared to thddur Standard..............ccoeevviiiiiieemnenneeeee. 14
NOz Concentrations Compared to the Anh8tandard................cccccciiiieenninnnes 15
NO2 98" Percentile IHOUr CONCENEIAtIONS..........c.coveiveeeeeeeeieemeeeeeeeeteeeeereeeenen, 15
NO2 Annual Average CoNCENtratiONS.........ceeveeeriiiiiiiimee e eeee e 16
VOC Sources > 100 TPY N 2019.....uuiiiiiiiieeeeeeee e eeeeeerene e 18
Ozone Cacentrations compared to thénBur Standard.................cccovvvvvieeen.. 19
Annual 4" Highest 8HR Ozone Concentrations............c.occeeevveeeeeeveevenenan. 20
Major PMio SOUI@S iN 2019.......uuuiiiiiiiiiiiiiiieieeeieiiieeeeeeee e e e e e e e e e e e e semreaa e e e e e e e 22
PMyo Concentrations Compared to thet2dur Standard..................cooeieeen. 23
Major PM2.5 SOUICES iN 2D0......cccuiiiiiiiieiiieieee i n e e e 24
PM2sConcentrations Compared to thetdur Standard..................ooooeeeen. 25
PMzsConcentrations Compared to the Annual Standard..................cceue.... 25
Major Sulfur Dioxide SOUrces iN 2019..........uuiiiiiiiiiiiiieeeeieeeeeeeee e 29
SO Concentrations Compared to thdandur Standard.............cceevevevviiiieeeennnee. 30
SO 99" Percentile IHOUr CONCENTIALIONS. .........ccveveeeeeeeceeeeee e eee e eeeeae e, 31
Air Toxics Sources iN 2019.......cciiiiiiiieiiiiieeieeee e eene e 34
Organizational Chart JUlY 2019.........ccoiiiiiiiiiiiii e 2
Beulah Wind ROSE fOr 2019........ciiiiiiiieiieieeiceeeie e meme e 2
Beulah NQ Pollution Rose for 2019.......ccccoeiiieiiiiiiiiieeee e 2
Beulah Q Pollution ROSE fOr 2019........uiiiiiiiie e 3
Beulah PMgo Pollution Rose for 2019............uuuiiiiiiiiiiiieeeiiiiiieeeeeeeeeee e 3
Beulah PM s Pollution Rose for 2019.........oooviiiiiiiiiiicmcreeeeeeeiiee e 4
Beulah SQ Pollution Rose for 2019.......ccccoiiiiiiiiiiiiiieeee e 4
Bismarck Wind R0OSE fOr 2019........uuuuiiiiiiee e erees e e e 5
Bismarck Q Pollution Rose for 2019...........ciiiiiiiiiieicceecceceeeee e eeeeeeeeeen 6
Bismarck PMo Pollution Rose for 2019...........oovvviviiiiiiiiireeeeeeeeee e 6
Bismarck PM s Pollution Rose for 2019..........cuuviiiiiiiiiiiieeeieiiiiiiieeeeeeeeeeeeeena
Bismarck SQ Pollution ROSE for 2018.........cciiiiiiiiiieeeee e 7
Lake 1o WIind ROSE fOr 2019........cooiiiiiiiiieemceee e 8
Lake llo NG Pollution RoSe for 2019.........oooveviiiiiiiiieeeeeeieeiiee e eemees 8
Lake llo Oz Pollution Rose for 2019............ooiviiiiiiiiiimeee e 9
Lake llo PMbs Pollution Rose for 2019Q.......ccooveiiiiiiiiiiiiieeeee e 10
Lake llo SQ Pollution ROse fOr @19.........ccovviiiiiiiiiiiieiemcee e 10
Fargo Wind ROSE fOr 2019........uuuiiiiiiiiiiiiie et 11
Fargo NQ Pollution ROSE fOr 2019.........cuuuiiiiiiiiii e 11
Fargo Q Pollution Rose for 2019..........oooiiiiiiiiiieee e 12
Fargo PMo Pollution Rose for 2019........ccoooiiiiiiiiiiiiiiieen e 12
Fargo PM s Pollution ROSEdr 2019.......cccoieeiieeiiiieeeeeieeee e 13

\Y



Figure 45.
Figure 46.
Figure 48.
Figure 49.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 58.
Figure 59.
Figure 61.
Figure 62.
Figure 63.
Figure 64.
Figure 65.
Figure 67.
Figure 68.

Figure @®.

Figure 70.

Fargo SQPollution ROSE fOr 2019........coooiiiiiiiiiiiirree b 13

Hannover Wind ROSE for 2010..........uiiiiiiiiiiiteeee e ereme e 14
Hannover QPollution ROSE fOr 2019.........coovvviiiiiieeieemee e 15
Hannover PMo Pollution Rose for 2010...........cooviiiiiiiiceeeee e 15
Hannover S@Pollution ROSE fOr 2019..........coiiiiiiiiiiiiiceeee e 16
Lostwood WiIiNd ROSE fOr 2019.......couuniiiiiiiiiitieee e ereme e 17
Lostwood NQ Pollution ROSE for 2019.........ccuiiiiiiiiiiiieeeee e 17
Lostwood Q Pollution ROSE fOr 2019.........cooveiiiiiiiiiiee e 18
Lostwood PMpo Pollution ROSE fOROL9........ccovvvniiiiiiiieiiiee e 18
Lostwood PM s PollutionR0OSE for 2019........coviviiiiiiieeeeee e 19
Painted Canyon Wind Rose for 2019............cccooviiiiiieei e 20
Painted Canyon £Pollution Rose for 2019..............cccciiiiiiiemei 20
Painted Canyon S{Pollution Rose for 2019............ccccviviiiiiieeeniiviiiiieeee 21
TRNPT North Unit Wind ROSE fOr 2019.........ccovuiiieiiiieiieeeeeeeeeee e 22
TRNPT North Unit NG Pollution Rose for 2019..........ccooovvviiiiiiiiiceeeeeeeieeees 22
TRNPT North Unit G Pollution Rose for 2019.........cccovviiviiiviiieeeeeeei 23
TRNPT North Unit PMyo Pollution Rose for 2019...........ccoeevvvviiiiivimeieeeeeeenn, 23
TRNPT North Unit SQ Pollution Rose for 2019.........ccocovvviiiiiiiieeeeieeeeee 24
Williston WINd ROSE fOr 2019.......cuuniiiiiiiii et e 25
Williston Oz Pollution ROSE fD2010.......ccuniiieiiii e 25
Tioga Gas Plant S3Concentrations Compared to théadur Standard............... 8

Vi



ACRONYMS AND ABBREVIATIONS
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AQM i Ambient Air Quality
Monitoring

AQST Air Quality System

BAM i Beta Attenuation Particulate
Monitor

BART i Best Available Retrofit
Technology

CFRT1 Code of Federal Regulations
CO1 CarbonMonoxide

CSNi1 Chemical Speciation Network
DRRi Data Requirements Rule

EPAT United States Environmental
Protection Agency

FEMT Federal Equivalent Method
FRM1 Federal Reference Method
GIST Geographic Information System
H.ST Hydrogen slfide

H.SG: 1 Sulfurous acid

H.SQq 1 Sulfuric acid

HAP 1 Hazardous Air Pollutant

IMPROVET Interagency Monitoring
of Prote¢ed Visual Environments

MSA'T Metropolitan Statistical Area

NAAMS i National Ambient Air
Monitoring Strategy

NAAQS T National (also North
Dakota) Ambient Air Quality
Standard

NCorei National Core Monitoring
Network

NHs 1T Ammonia

NO Nitric oxide

NO. 1 Nitrogen doxide
NOy i Oxides of Nitrogen

vii

= E N

=

= = = S = = =1

E N

NOy T Total Reactive Nitrogen
NPSi National Park Service
NTN i National Trends Network
NWR1 National Wildlife Refuge
O31 Ozone

PMT Particulate Matter

PMaioi1 Particulate Matter less than 10
microns in diameter

PM2si Particulate Matter less than 2.5
microns in diameter (fine particulate
matter)

PMio2 5 - ParticulateMatter between
2.5 and 10 mimns in diameter (coarse
particulate matter)

ppbi parts per billion

PSDi1 Prevention of Significant
Deterioration

SLAMS| State and Local Air
Monitoring Stations

SO 1 Sulfur dioxide
SPMi Special Purpose Monitoring
STNT Speciation Trends Network

TAD i Technical Assistance
Document

Teledyne T640 Light Sensing PM
Monitor

TEOM Tapered Element Oscillating
Microbalance

TRNPT Theodore Roosevelt National
Park (NUI North Unit; SUI South
Unit at Painted Canyon)

TPY 71 Tons Per Year
UV - Ultraviolet
VOC T Volatile Organic Compound



1.0 INTRODUCTION

The North Dakota Department &hvironmentalQualty (Department) Division of Air Quality
(Division)!, has the primary responsibility of protecting the health and welfare of North Dakotans
from the detrimental effects of air pollution. Toward that end, the Division ertbatése ambient

air qualityin North Dakota is maintained in accordance withlévels established by tistate and
federal Ambient Air Quality StandarddAAQS)? and the Prevention of Significant Deterioration

of Air Quality (PSD) Rules.

To carry out this responsibility, the Dsion operates and maintains a networkawthbient air
quality monitoring(AQM) sites throughout the state

The Divisionconducs an annual review of ¢networkto determine if all federal monitoring
requirements as set forth4® CFR 58 are being rat. This documenis an account of theeview

and demonstrates that siting and operation of each monitor in the network meets the requirements
of appendices A, B, C, D, and E of the parhere applicableThe annual review also serves to
identify anynetwork modificationghat are necessaty meet federatequirements. Modifications

could includethe establishment of new sites, relocation of sites to more appropriate areas, or the
removal of sites wiere theoriginal justificationfor the siteno longer eists Modifications
described in thiseport are pposedor a period within 18 months oéportpublication.

Additionally, every five yearthe Division completes lmngerrangeassessment to assure that the
network has andwill continue to meet allts monitoring obligationsThe five-year assessment
allows for the evaluation of future possible expansions or retractfdhne networkand the possible
incorporation of new technologies.

Each year, the Division completes a data summary report fordkieys 12-monthdata collection
season. In the past, this report was issued as a separate document from the netwotldpemiew.
inspection, it was found that much of the informatiooluded inthe data summaryeport
duplicates what was included in thetmork review. Toavoid adoublingup of effort, keginning

in 2015 the data summary for state rAM siteswascombinedwith the network review resulting
in onesinglecomprehensivannual report document

1 See Appendix A of this document for an organizational chart for the Division.
2 See Appendix B of this document for a summary table of all applicable federdbsmdmbient air quality
standards.
3 See Appendix ©f this document for a full descriptidar each site, site photographs, and a site.map
4The Code of Federal Regulationd0 CFR 58 was promulgated by the Environmental Protection Agency (EPA)
on Octder 17, 2006 and updated effective April 27, 2016.
5 This document is subject to 30 dayspoblic comment before finalization. See Appendix E of this document for
applicable public comments received.

1



1.1 Site Selection

1.11 Monitoring Objectives

The AQMnetwork consists of a number of individual sitesatedthroughoutNorth Dakotavhich
host the equipment needed to measure pollution concentrations in fieegirocess of selecting
a monitoring site beginsy identifying a monitoring objecte. Appendix D of 40 CFR 58efines
thesix basic monbring objectivesised tachoosehe locations of sites in a monitoring program

9 To determine the highegbllutant concentrationsxpectedo occur in an area
coveredby the network.

9 To determine repeentative concentrationsf pollutantsin areas of high
population density

9 To determine the impact on ambient pollution levels bigaificant sourcer
sourcecategorie$

9 To determine thgeneral/backgrouncbncentration levelsf a given pollutant

e

To determine the impact on air quality lBgional transpoftof pollutants

9 To determinethe welfarerelatedimpacts (suctasimpactson visibility and
vegetation)pf pollution.

1.12 Spatial Scale

Once an objective for a sitas beetidentified a smtial scale is choselEPA has defined a sef
spatial scales based grhysical dimensionthat, given a particular objective, would be likely to
have similar pollutant concentrations throughout. These are:

9 Micro-scale
i Dimensions ranging from several metepsto about 100 meters.

9 Middle Scale
i Areas up to several city blocks in siwéh dimensions ranging from about
100 meters to 0.5 km.

9 Neighborhood Scale
i City areas of relatively uniform land use with dimensions of 0.5 to 4.0 km.

6 Sources of interest could be point sources (a maghrstrial facility), area sources (a number of smaller emissions
sources that collectivelyripact ambient air quality), or mobile sources (automobiles on a busy roadwayr@axon
sources including aircraft, construction vehicles, farm equipment, etc.)
"In this case, regional transport refers to the movement of air pollutants that originateofirces outside the
borders of North Dakota into areas within the state.

2



9 Urban Scale
T Overall, city-wide dimensions othe order of 4 to 50 krfiUsually requires
more than one site for definitian)

9 Regional Scale
T Rural areas of reasonably homogeneous geography covering from 50 km to
hundreds of km.

9 National or Global Scale
T The entire natio or greater

The relationships between monitoringjextiives and spatial scales, as specified by EPA, are as

follows:

Monitoring Objective Appropriate Siting Scales

Highest Concentration Micro, middle, neighborhood,
(sometimesurban or regiondbor
secondarily formed pollutants).

Population Oriented Neighborhood, urban

Source Impact Micro, middle, neighborhoad

General/Background Urban, regional

Regional Transport Urban, regional

Welfarerelated Impacts Urban, regional

Spatialscalesappropriate to the criteria pollutants monitored in North Dakota are shown below

Criteria Pollutant Spatial Scales

Inhalable Particulate Micro, middle, neighborhood, urban,
Regional

Sulfur Dioxide Middle, neighborhood, urbarggional

8 Carbon monoxide (CO) is also monitored at the North Dakota National Core (NColie)aiteer to meet federal
requirements. Appendix B 40 CFR 58Joes not identify an urbarmpatial scale 4 to 50kilometers) for Carbon
monoxide because this pollutant is primarily associated with automobile traffic on a neighborhood or smaller scale.
However, because the CO monitor is present to satisfy N§peaficrequirements, it has hisioally been considered
by the Department to be an urban scale moirtatignment with the other monitors at the site

3



12

Ozone Middle, neighborhood, urban, regional
Nitrogen Dioxide Middle, neighborhood, urban

A good understanding of the appropriate monitoring objective and spatialpsradsa site
location to be chosen. Using thes#eriato locate ges dlows for anobjective approaclensures
compatibility among sitesand provides a common basis for data interpretation and application.
The annual review process involhassessingach site and associated monitorsdofirm that all

still meet tleir intended purpse Sites antbr monitors that no longer satisfy the intended purpose
are eithediscontinuedr modified accordingly.

General Monitoring Needs

Each air pollutant has certaicharacteristics that must be eimtered when establishing a
monitoring site. These amcteristics may result fram

(A) Variationsin the number and types of sous@nd emissions in question;
(B) Reactivityof a particular pollutant with other consiénts in the air;

(C) Localsite influences such as terrain dadd useand

(D) Climatology.

The De p aAQM medwork i6 designed to monitor air quality datagixbasicobjectives

(1) Monitoring of criteria pollutant background concentrations;
(2) Quantifyingpopulationexposure to pollutants;

(3) Monitoring significant sources of pollutants or class category;
(4) Long-range transport of pollutants

(5) Regional haze; and

(6) Air quality characterization for attainment designations.

The 20@ National Ambient Air Monitoing Strategy (NAAMS) establishes a monitoring site
classifcation system for the nation®QM network. State and Local Monitoring Stations
(SLAMS) make up tk primary componetior determining criteria pollutadt AAQS compliance.
The Department operateie ambient air quality monitoring sites in North Dakota (FigureAl).
tenthsite, the Theodore Roosevelt National ParRouth Unit site at Painted CanyOhiRNP i
SU), is operated by the Department in partnership with the National Park Service fiNRS}he
state operated sites and the partnership site at Painted Canybeéadesignated SLAMS sités
Additionally, two sites (Hess Tioga Statiori ASouth and Station BNorth) have been established
as SLAMSIike sites! in order to characterize ajuality in Williams County in response to the

9U.S. EPA (2008). Ambient Air Monitorin§trategy for State, Local, and Tribal Air Agencies. Available via link
at: www.epa.gov/ttn/amtic/monstratdoc.html

10 see Appendix C of this report for specific information on the location d&f eamitoring site.
11 Monitors operated in a manner equivalent to SLAMS as to meet all applicable requirements of 40 CFR 58,

4
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Data Requirements Rule (DRR) the 2010 ihour SQ standard. These two sites are operated by
industry overseen by the Department.

0

0
TRNP-NU

TRNP-EU

Figurel. North Dakota Ambient Air Quality Monitamg Sites
(Indicated with White Labels)

A National Core (NCore) site @ne in a network of approximately 80 myptllutant monitoring

sites throughout the United States designed to support specific EPA core monitoring objectives in
public reporting, ensisions trends tracking, and NAAQS compliance evaluation. Each state is
required to have one or more NCore designated sites. In addition to being a SLAMS sitasEPA
approved t handBeggsigmatdtimeBisiaick Residential site as the reqlikECore

site in North Dakot#.

The Bismarck site is also a partBfP A6 s Chemi c al Speciation Netwo
The Speciation Trends Network (STN; a subset of the CSN) was established to monitor long term
trends in concentration of selectaatticulate matteronstituents. The NAAMS document provides

additional information regarding these national networks.

appendices A, C, and E, and subject to the dataicatiifn and reporting requirements of 40 CFR 58.15 and 58.16.
12 previously the Fargo NW site was the North Dakota designated NCore site.
5



1.3

Network Monitoring Objectives

As described in section 1.1, each monitoring site is selextatisfy certain monitoring objectives.
Additionally, 40 CFR 58 outlines certain conditions whereby EPA has determined a particular type
of monitor is required to satisfy a given monitoringealive. The monitoring sites iNorth Dakota

can be dividednto threecategoris: 40 CFR 58 required (3 sitesypplementalq sites) and40

CFR 51 DRR required2(sites) Depar t ment Pastb&itesarece requi r ed

TheBismarck monitoring site lig in the second largest metropolitan area in North Dakota.
Bismarck is the designated NCore and Chemical Speciation Trends site. This site is
designed to satisfy the requirements of 40 CFR 58 Appendix D Bésign Criteria for
NCore Sites, and 4-/FineParticulate Matter (Pi) Design Criteria.

The Fargo NW site has been designated a population orientated site because the city of
Fargo is the largest population center in North Dakota and five major emissions sources
are located in the area. The datanf the Fargo site are used in dispersion modeling to
evaluae construction and operating permit applications for projects located in the eastern
part of the state. Additionally, Fargo monitors meet the requirement of 40 CFR 58
Appendix D 4.4 Sulfur Dioxide (SQ) Design Criteria.

TheTheodore Roosevelt National Brk North Unit (TRNP -NU) site is used to evaluate
background concentrations, longnge transport, and welfarelated impacts of

pollutants. Monitors at this site help to meet the requirendri® CFR 58 Appendix D

subpart 4.7 Fine Particulate MattgPM, 5) Design Criteria.

The seven supplemental sites are used to support air dispersion model calibration and/or validation
and to supplement data collected at the required sites. Monitoijigfigbs for the entire network
is outlined in Table 1.

Baclground, welfareelated and longange transport sites are chosen to determine condensra

of air contaminants in areas remote from urban sources. These are generally sited using the regional
spatial scale. Once a specific location is selected faeatlse site is established in accordance

with the specific sitting criteria specified in 40 CFR 58, Appendices A, C, D and E.

The Department evaluates any monitoring requirements and siteeshaegded to support the
visibility regulations in 40 CFR 5300, 40 CFR 51.308 (visibility and regional haze rules) and 40
CFR 51, Appendix Y (Best Available Retrofit Technology, BART).



Tablel. Ambient Air QualityNetwork Description

Parameter Monitored Monlltorllng
Objective
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1 Beulah North i - - i i - Population Exposure &
380570004 Significant Source
2 Bismarck Residential | > A a A " A " A " - .
380150003 I | | | | Population Exposure (NCore)
3 Lakello ~ |5 ~ 1+ |5 N
380250004 | | General Background
4 Fargo NW 5 A = ; = = ]
380171004 I | Population Exposure
5 Hannover [ [ N i Source Impact
380650002 P
6 Lostwood NWR il i l1 |3 A General Background &
380130004 Significant Source
7 Painted Canyon " " " A
380070002 General Background
8 Ryder il i11 |3 o Population Exposure & Long
381010003 rangeTransport
9 TRNPT NU i " " i " i General Background, LoAginge
380530002 Transport, & Welfareelated
10 Williston T T |1 ] Population Exposure
381050003 P P
11 Hess Tioga B NE i o Source Specific, DRR air quality]
381050106 characterization
* Air Quality Systemi EPAG6s computer database and information




2.0

2.1

2.1.1

AMBIENT AIR MONITORING NETWORK COVERAGE

The ambient air quality monitoring sites in the state are positioned to satisfy the monitoring
objectives(described in Section 1« this report)to collect datao supprt dispersion modeling
activities relating to visibility/regional haze and souregnpit evaluation, antb compare to the
State and Federal ambient air quality standards.

The NAAQS? are established by EPA in order to meet the requirements of the Gleact And
address concentrations of six criteria pollutants in the ambieriflaérfollowing sections describe
the pollutants and outliretate monitoring efforts with respect tahaollutantMonitoring results

in relation to the NAAQS are preseniadach section. Additionally, Appendix D of this document
includes wind and pollution roses for each monitoring site.

Carbon Monoxide

Carbon monoiie (CO) is an odorless, colorless, and toxic gas. Worn or poorly edljasid
maintained combustion devices (e.g. boilers and furnamettjose withimproperly sized, blocked,
disconnected, or leaking flgecan be significant sources of CButo, truck or bus exhaust can

also be a source of CO. Many large urban aredaseitunited States have problems attaining the
NAAQS for CO where the primary source of CO is automobiles. To date, North Dakota does not
have large population centers with the corresjoog traffic  congestion and
geographical/meteorological conditions teate significant C@missions issuesiowever, there

are several stationary sources in the state that emit more théonsQqier yearTPY) of CO.

The effects of CO exposure can vary greatly from person to person depending on age, overall health
and theconcentration and length of exposukélower levels of exposure, CO causes mild effects

that are often mistaken for a cold or the flu virus. These symptoms include headaches, dizziness,
disorientation, nausea, and fatigue. In individuals with heartglisehest pain may be a symptom.

At moderate concentrations, angina, impaired vision, and reduced brain function may result. At
very high concentrations, CO exposure can be fatal. Acute effects are due to the formation of
carboxyhemoglobin in the blood, wh inhibits oxygen intake.

Point Sources

The major stationary CO sources (>100 TPY) are listed in Table 2. Figure 2 shows the approximate
locations of these facilities (the numbers correspond to the site and soursg tdhbst of these
sources are the 5@ sources that are the major emitters of sulfur dioxide and oxides of nitrogen.
However, the corresponding CO levels from these sources are considerably lower.

13 Appendix B.



2.1.2 Monitoring Network

A five-year CO monitoring studyconcluded in 1994. The data produced by this study led the
Department to determine that ambient concentrations of CO within the state were well below the
NAAQS and exceedances were unlikely. Based on this, CO moqitoriflD was suspended.
Between 2009rad early 2016, the Department operated a Trace Level CO analyzer at the Fargo
NW site in order to comply with the NCore requirements. Thlaeeel CO analysis began in
Bismarck upon relocation of the NCore site from Batg Bismarck.The 2017 monitoring
campaign was the firstull year of CO datafor the Bismarck NCore sité=igure 3 shows CO
concentrations at Bismarck in comparison to therdd 8hour NAAQS for the data that was
collected.

2.1.3 Network Changes

Therewere no significant changes made to the CO monitoring networklif. 20here are no
changes planned for 20.

= Major CO Sources
@ Monitoring Sites
@ Class I Areas

Figure2. Major CO Source# 2019



Table2. Major CO Surces 0100 TPY)in 2018
# COMPANY SOURCE EIS Facility ID
1 American Crystal Sugar Company Hillsboro Plant 7939011
2 Dakota Gasification Company Great Plains Synfuels Facility 8086711
3 Great River Energy Coal Creek &tion 8011011
4 BasinElectric Power Cooperative Antelope Valley Station 8086511
5 Montana Dakota Utilities Company RM Heskett Station 8087011
6 Basin Electric Power Cooperative Leland Olds Station 8086311
7 OtterTail Power Company Coyote Station 808611
8 Minn-DakFar mer 6 s Cooper at i v | Wahpeton Plant 7924011
9 American Crystal Sugar Company Drayton Plant 7923811
10 | Tesoro Refining and Marketing Company Mandan Refinery 7923611
11 | Oasis Midstream Wild Basin Gas Processing N/A
12 Minnkota Power Coopeative, Inc. Milton R. Young Station 8087911
13 | Cargill Corn Milling Wahpeton Facility 10612711
14 | Hess Tioga Gas Plant LLC Tioga Gas Plant 8013911
15 | Great River Energy Spiritwood Station 16937511
16 | ONEOK Rockies Midstream, LLC Garden Creek Gas Plant N/A
17 ONEOK Rockies Midstream, LLC Stateline Gas Plant N/A
18 ONEOK Rockies Midstream, LLC Grasslands Gas Plant 808551
19 Northern Sun, AMD Co. Enderlin Facility 7923911
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2.3

Lead

Lead is eheavy metathat can be emitted through some heavy industrial manufacturing processes,
including metals processing. Lead is also used aglaafiditive toincrease engine performanc

and reducevalve wear. Although phased out of general use in timitdd Statesfor onroad
automobile and truck fuel ithe 1970slead additive is still used in some aviation fuels.

High lead levels in the body can affect the nervous system, kidnegsha immune system.
Reproductive and cardiovascular health can also be impacted.

Through prior sampling efforts, the Departmemts hdetermined that the state has low lead
concentrations and no significant lead sources. This determination, couplebenigaé¢ral lead
monitoring requirements, resulted in the state lead monitoring program ending effective Dec. 31,
1983.

Network Changes

There were no significant changes made to the lead monitoring network9dn Z8&re are no
changes planned f@020.

Oxides of Nitrogen

Oxides of NitrogenNOy) is the term used to represent nitric oxide (NO) plus nitrogen dioxide
(NO2). NO and NQ are formed when the nitrogen and oxygen ia dir are combined in high
temperature combustiollajor NO,sources in North Dakota are coal conversion processes, natural
gas processing plants, and natural gas compressor stations.

In its pure state, NQis a reddiskorangishbrown gas with a charactstic pungent odorAs a
pollutant in ambient air, however, N@ virtually odorless although it may be an irritant to the
eyes and throat. NOs corrosive and a strong oxidizing agent. The dark orafmivn colored
plume that can sometimes be seewmleind from a major combustion emissions source is most
likely the result of NQor the conversion of NO to NO

There is no ambient air quality standard for NO, a colorless gas. NO released into ambient air
combines with excess oxygen to form NQhe sged with which this conversion occurs is
dependent on severfalctors, including the relative concentrations of NO and ozone, the amount
of ultraviolet light available, and meteorological conditions.

NOx exposure can result in respiratory distress, irnlydirway inflammation andggravation of
asthmatic symptom©zone with its own health concernis a byproducof the chemical reaction

of NOy and volatile organic compounds with heat and sunlight. In the form of the corrosive species
nitrous and nitg acid, NQcan result in impacts on vegetatiandmaterials In combination with

11



ammoniaand water vapomMNO, can form smallparticulatesimpairing visibility and impacting
health.

NO, or fAtotal reactive nitr odregeni,e. NQomticacdt s of
and organic nitrates). A NOnonitor works by converting all reactive species to NO. IN@»x

species concentrations can be determined by subtracting monitored ambient NO and NO
concentrations from the resultant total concaiun of conveled NO. There is no ambient air
quality standard for N

2.31 Point Sources
The major NQ stationary point sources (>100 TPY) are listed in T8ble

Figure 4 shows the approximate locations of thesetiasilithe numbercorrespond to the site and

source tables). The larger Nfbint sources in North Dakota are associated with-iieal stear

powered electrical generating plants in the veesttral portion of the state and large internal
combustion comssor enginesiithe natural gas fields in the western part of the state. Figure 5
shows the contribution of point sources to the totaf @i s si ons . The APoint
consists of utility boilers (power plant boilers) and oil and gas wells.

- Major NOy Sources
@ Monitoring Sites
@ Class I Areas

Figure4. Major Oxides of NitrogerSourcesn 2019
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Table3. Major NOx SourcegO100 TPY)in 2019

# Company Source EIS Facility ID
1 Minnkota Power Cooperative, Inc. Milton R. Young Station 8087911
2 GreatRiver Energy Cole Creek Station 8011011
3 Otter Tail Power Company Coyote Station 8086611
4 Basin Electric Power Cooperative Leland Olds Station 8086311
5 Basin Electric Power Cooperative Antelope Valley Station 8086511
6 DakotaGasification Company Great Plains Synfuels Facility 8086711
7 Montana Dakota Utilities Company RM Heskett Station 8087011
8 American Crystal Sugardinpany Hillsboro Plant 7939011
9 Hess Corporation Tioga Gas Plant 8013911
10 American Crystal Suga&ompany Drayton Plant 7923811
11 Minn-Dak Far mer sd Cooper {WahpetonPlant 7924011
12 Tesoro Refining & Marketing Company Mandan Refinery 7923611
13 Great River Energy Spiritwood Station 16937511
14 Oasis Midstream Wild Basin GadProcessing N/A

15 University of North Dakota UND Heating Plant 7292911
16 Northern Border Pipeline Company Compressor Station #4 8085811
17 Alliance Pipeline, LP Fairmount Compressor Station 10612211
18 Guardian Hankinson, LLC HankinsonRenewable Energy, LLC 16663511
19 Tharaldson Ethanol Plant | Tharaldson Ethanol Plant I, LLC N/A

20 Northern Border Pipeline Company Compressor Station #8 8085311
21 Alliance PipelineLP Towner Compressor Station 10612311
22 North Dakota Stat&niversity NDSU Heating Plant 8448211
23 ONEOK Rockies Midstream, LLC Grasslands Gas Plant 8085511
24 Northern Border Pipeline Company St. Anthony Compressor Station 10612111
25 Northern BordePipeline Company Compressor Station #6 8087111

2.3.2 Area Sources

Another source of NQs automobile emissions. North Dakota has no significant urbanized areas
with respect to oxides of nitrogen; the entire populatibthe state is less than 1,000,000 people

and the largest Metropolitan Statistical Area (MSA, includes Farg®)ahpopuléon of 238,124

(2016 estimaté?).

14 US Census Bureau. Annual Estimates of the Resident Population: April 1, 2010 to July 1 \ 20tk@l States

Metropolitan and Micropolitan Statistical Area; and Ruerto Rico 2016 Population Estimates.

https://www.census.gov/data/tables/2016/demo/popestitetaic-and micro-statisticalareas.htmlRetrieved
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2.3.3 Monitoring Network

The Departmerperatedight NO/NO/NOy analyzersn 2019. From Figurel it can be seen that
the NO/NO,/NOy analyzersare well placed with respect the major NQ sourcesAdditionally,
as part of the NCore network siteBismarck the Department operates a N@onitor.

2.3.4 Network Analysis

Figuresb and6 show the 202 NO, monitoring results in comparison to thddur and annual NO
NAAQS, respectively. Numbers above the bars indicate monitored concentrations.

Nine of the ten largest NGourcedn the state are within 45 miles of the Beulah and Hannover
monitoring sites. Figures7 and 8 show the ihour and annual average concentrations for the
Departmentoperated sites for 19802019, respectively

2.3.5 Network Changes

There were no significant changes made to the hN&work in 209. The Department is looking
into changing to an alternate EPA approved metiddO, analyzers in the foreseeable future.

C— NO; 3-yr 1-hr 98t o4
mmm— Standard (100 ppb)

North Dakota 1-Hour NO, - 2019

yoow_______________________________________________________________________ |

30

Parts per Billion (ppb)

20 b 17 g

13 11 12 10

10
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Figureb. NO, Concentrations @mpared to the-hour Standard
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1 NO5 Annual Average
I Standard (53 ppb)

North Dakota Annual Average NO, - 2019
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2.4 Ozone

Ozone (Q) is a highly reactive form of oxygen. At very high concentrations, it is a blue, unstable
gas with a characteristic pungent odor. It can often be detected around an arcing electric motor,
lightning storms, or other electrical discharges. However, at aintacentration€)s is colorless

and odorless.

Unlike most other pollutant€); is not emitted directly into the atmosphebat results from a
complex photochemical reaction betweenatite organic compounds (VOCNOy, and solar
radidgion. Both VOCand NQ are emitted directly into thetmosphere Sour@s of VOCinclude
automobile exhaust, gasoline and oil storage and transfer, industrial paint solvents, degreasing
agents, cleaning fluidgnd ink solvents. Somegetationcan also emit VO(e.g. erpene from

pine trees).

Productionof Oz is a yearround phenomenon. However, the high®stlevels generally occur
during the summer months when sunlight is stronger and stagnant meteoralogiitibns can
cause reactive pollutants to remain in an area for several @agse produced under these
conditions can be transported many mil#Es CFR 58 defines the £monitoring season for North
Dakota as Mrch1 through September 80

5 The required @monitoring season for NCe stations is January through December. The Department typical
collects @ monitoring data yearound at all 0zone monitoring sites.
16



At grourd level where it can be breathég} is a pollutant. However, grouddvel Oz should not

be confused with the stratosphe@glocated between 12and20mh es above the eart
The stratospheri®©s; layer shield the earth from intense canesaushg ultraviolet radiation.
Concentrations dDs in this layer are approximately 10,000to 12,000,gpb 100 t i mes t he
ambient air quality standérOccasionally, meteorological conditions can result in stratospbgric

being brought to ground leveThis can increasambient airtoncentrations by 50 to 100 ppb.

Shortterm exposure to £n the range of 150 to 250 ppb may impair mechanical functibtize
lungs and may induce respiratory difficulties and related symptoms in sensitive individaaés (th
who have asthma, emphysema, or reduced lung function). Symptoms and effecesxpbsire
are more readily induced in people who are exercising.

Ozi s the major component of photochemical fismog
are causedy other components. The deterioration and degradation of material, especially the
splitting and cracking of rubber tires and windshield wiper bladeassociated with OMany

plants, such as soybeans and alfalfa, are sensitiveanddan be damagég extended exposure

to low levels.

2.4.1 Point Sources

The major stationary point sources (> 100 TPY) of VOCcasulated from the most recent
emission inventories reported to the Department are listed in Table 4wre Fi§ shows the
approximate locations of these facilities.

2.4.2 Area Sources

Point sources contribute only parttbé total VOC and NQemissions. The remaining emissions

can be attributed to oilfieldelated activitiesand mobile sources in urban areas. The EPA has
specified design criteria for selecting locations papulation orientedd; monitoring as any
urbanized area having a population of 50,000 to less than 350,000. North Dakota has three
urbanized areas (Bisarck; Fargo, NEMoorhead, MN; and Grand Forks) that meet these criteria.
However, to require monitoring, thd &iighest 8hour average concentrationust be at least 68

parts per billion. As can be seen from Figubgiumbers above the bars indicate a@amtration),

none of the @monitors at SLAMS sites reach this threshold.
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Major VOC Sources
@ O3z Monitoring Sites
@ Class I Areas

Figure9. VOC Sources 100 TPYin 2019
Table4. Major VOC Sources@®100 TPY)in 2019
# Company Source EIS Facility ID
1 DakotaGasification Company Great Plains Synfuels Facility 8086711
2  |ADM Processing Velva Facility 8085211
3 Tesoro Refining antMarketing Company Mandan Refinery 7923611
4  |Oasis Midstream Wild Basin Gas Processing 2380
5 Northern Sun (Division of ADM) Endetin Facility 7923911
6 LM Wind Power Blades Grand Forks Facility 7293311
7 Minn-DakFar mer 6 s Cooper at i [Wahpeton Plant 7924011
8 |Guardian Hankinson, LLC Hankinson Renewable Energy N/A
9 Tharaldson Ethanol Plant I, LLC Tharaldson Ethanol Plant I, LLC 12682411
10 |Minnkota Power Cooperative, Inc. Milton R. Young Station 8087911
11 |J.R. Simplot Company Grand Forks Facility 7293211
12 |Great River Energy Coal Creek Station 8011011
13 [Hiland Partners Holdings, LLC Watford City Gas Plant 1409
14  |Cargill Corn Milling Wahpeton Facility 10612711
15 |ONEOK Rockies Midstream, LLC Grasslands Gas Plant 8085511
16 |Basin Electric Power Cooperative Antelope Valley Station 8086511
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24.3 Monitoring Network

The Departmenbperaéd ten continuousultraviolet (UV) photometrimzone analyzers in 261
(Figure9). Figure D presents the 2®@18-hour data summaries.

2.44 Network Analysis

Only three of thelO monitoring sites are in an area notrsfigantly influenced by VOC sources
(see Figur®). Beulah and Hannover are within 45 miles of five of the 12 major VOC sources in
the state. Lostwoodational Wildlife Refugell\WR) and TRNP- NU are located in Cks | areds$
surrounded by oil fields. Bmarck Residential and Fargo NW are located in population centers and
influenced by city trafficWilliston is also in a population center located in the heart of oil country.
Lake llois located in a rural area saunded by crop land. With this divegsof site locations and
influences, one would expect to see a diversity of ozone concentrations. On the contrary, Figure
10 shows a striking similarity among th& shaximum 8hour annual concentrations. Since 1980
only four 8hour averages have beegér than 7@pb. Another, even stronger, indication of a
uniform ozone distribution is thel®ur concentrations: for all sites, the difference among'the 4
highest average i3 ppb (sedFigure D). Figure 11 shows the annual average concentrations for
the Departmenrbperated sites for 198®018.

1 Ozone 3-yr avg. 8-hr 4th High
. Standard (70 ppb)

North Dakota 8-hour O3 - 2019
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Figurel0. Ozone Concentratiormomparedo the 8hour Standard

18 A Class | area is one of 156 parks and wilderness areas given special protection under the Clean Air Act for the
purpcse of visibility protection.
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2.4.5 Network Changes
There were no significant changes made to thee@vork in 209. The Department is looking into

changing to an alternate EPA approved methods@fmalyzes in the foreseeable future.

2.5 Particle Pollution

Particulate matter (PM) is the term given to the tiny particles of solid orsmidimaterial found
in the atmospher The inhalablé®M standards are designed to protect mgfaihose particulates
thatcanbe inhaled deep into the lungs and cause respiratory prablems

Particles largethan 10 micrometers areusuatlyu e t o Af ugi ti ve dust o ( wi
from roadways, fields, and constructions sites) and contain large amounts of silicaiksand
materials. The majority ainthropogenic (mamade) PM isn the 0.1 to 10 micrometguarticle

diameter range Within the NAAQS, there arewo subgroup®f PM identified PMio and PM s

The PMy particleshave an aerodynamic diameter less tharmoakto a nominal 10 micropshile

the PM s particleshave an aerodynamic diameter less than or equaldmanal 2.5 microns.

PMyois generallycreated during a burning process and includes fly ash (from power plants), carbon
black (from automobilesral diesel engingsand soot (from fireplaces and webdrning stoves)

or industrial processes including grinding, crushing, or agricultural priage$Mio from these
sources contain a large percentage of elemental and organic carbon, which playlzotblgisual

haze and health issud¥\i, scan also form directly through combustiprocesses butan also be

the result of indirect formation through chemical reactions between variousothpoundsand
meteorological factors in the atmospherEhe EPA hasalsodefinedPM subgroup of particles
cal |l ed nc o dasignatedfPkasonithi anaerodynamic diameter between 10 and 2.5
microns.

The health risk from an inhaled doséPdfl depends on the size and concentration of the particulate.
Sizedetermines how deeply the inhaled particulsile penetrate into the respiratory tract, where

it can persist and do damage. Particles less than 10 micrometers in diameter are easily inhaled
deeply into the lungsPM; s (also called fine particulate potlan) affects the health of certain
subgroupswhich canbe identified as potentially at risk of agge health effects from airborne
pollutants. There is very strong evidence that asthmatics are much more sensitive (i.e., respond
with symptoms at relatil low concentrations) to the effects of particulates than is the general
healthy population.

The dfects of PM exposure may be the most widespread of all pollutants. Because of the potential
for extremely longrange transport of PM particles and becae of the chemical reactions that
occur, no place on earth has been spared from the particulatatgdr® urban and rural sources.

The effects of PM range from visibility degradation to climate changes to vegetation damage.
General soiling can have loitgrm effects on paint and other materials. Acid deposition can be
detected in the most remote areathe world.
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@ Major PMy Sources
@ Monitoring Sites

@ Class I Areas

e
— -1 b

Figurel2. Major PM1o Sourcesn 2019
Table5. Major PM 10 Sources©100 TPYY in 2019

1 | Great River Energy Coal Creek Station 8011011
2 | BasinElectric Power Cooperative Leland Olds Station 8086311
3 | Minnkota Power Cooperative, Inc. Milton R. Young Station 8087911
4 | Otter Tail Power Company Coyote Station 8086611
5 | Basin Electric Power Cooperative Antelope Valley Station 8086511
6 | American Crystal Sugar Company Hillsboro Plant 7939011
7 | Dakota Gasification Company Great Plains Synfuels Facility 8086711
8 | American Crystal Sugar Company Drayton Plant 7923811
9 | Montana Dakota Utilities Company RM Heskett Station 8087011
10 | Tharaldson Ethanol, LLC Tharaldson Ethanol Plant 1085

11 | Minn-Dak Farmers Cooperative Wahpeton Plant 7924011

* Total PMio-Filterable+ PM-Condensable as reported.

2.5.1 Point Sources

The major PMo point sources (>100 TPY of PMFilterable + PMCondensable) are listed in
Table 5and the major P point sources (>100 TPY of PidFilterable + PMCondensable) are
shown in Table 6Figures12 and 14 showhe approximate locations of these facitifieespectively
(the numbers correspond to the site and source tables). Most of these sources are-fnegk coal
facilities, and the particles are part of the boiler stack emissions; however, some of ti@emiss
are the result of processing operasioNot included in this table are sources of fugitive dust such
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as coal mines, gravel pits, agricultural fields and unpaved roads.

T PMyp 4th high 24-hr over 3-yr
mmm Standard (150 pg/m?>)

North Dakota 24-hour PM;, - 2019
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Figurel3. PM; Concentrations Compared to thet2dur Standard

2.5.2 Monitoring Network

The Department operated eight continuougPvialyzer site¢Figure 12) oneFederal Reference
Method (FRM) manual Pl site (at the Bismarck NCore sita)ine Federal Equivahe Method
(FEM) continuous PMs analyzer sitegFigure 14) and one speciation sampler digdso at the
Bismarck site)n 2019.

2.5.3 PMzio Network Analysis

PMyoand smaller particles are of concern mainly beeaxisheir health effects. Cantious PMo
analyzers are used with the continuousP&halyzers to determine the R fraction. The data
also are compared to both the state and federal ambient air quality standards.3sareslthe
2019 PMyq patticulate monitoring results inomparison to the 2hour NAAQS. Numbers above
the bars indicate monitored concentrations.

17 Values shown represent the maxim yearly second high value over a three year period.
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@ Major PM3 5 Sources
@ Monitoring Sites
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Figurel4 Major PMs Sources in 204
Table6. Major PM 2.5 Source<J100 TPY)* in 20D
# COMPANY SOURCE EIS Facility ID
1 | Dakota Gasification Company Great Plains Synfuels Facility 8086711
* Total PMes-Filterable
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Figurel6. PM.sConcentrations Compared to the Annual Standard

2.54 PMz2zsNetwork Analysis

The manual PMs samplers aBismarck operate on aifi-3-dayschedule.FEM continuous PMs
analyzers have badnstalled atll sites in the networkFigure 14) Figures 5 and B show the
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2019 PM s particulatemonitoring resultsin comparison to the 2Bour and annual standards
respectively Numbers above the bars indicate monitored concentrations.

25.5 Specation Network

One speciation sampler is installedaaational Tends Network sampler lBismarck The data
collected by tis samplerare addedto the Air Quality System AQS) database by an EPA
cortractors,

25.6 Network Changes

The Departmenias nstaled a celocated PMsmonitors, a BAMM 1020 at the Beulah Site. In
addition to the BAMM théepartment also installed a new Teledyne &R, s/ PMiomonitor

at the Beulah monitani site for the 2019 monitoring yedihe Department has started to convert

its PM2.5 network over to Teledyne T640 PM analyzers. During the 2020 monitoring year the
Department is planning on converting most of the network over as funding becomes available

2.6  Sulfur Dioxide

Sulfur dioxide (S@) is a colorless gas with a pungent odor detectable by the human nose at
concentrations of 500 to 800 ppb. It is highly soluble in water where it forms sulfurous acid
(H2S0s). In theatmosphere, sulfurous acid is easily converted to sulfuric ag®G the major
acidic component of Aaci d r aifornd partionlate sulfiate t h e n
compounds. On a worldwide basis, sulfur dioxide is considered to be a majaanollis emitted

mainly from stationary sources that burn coal and oil. Energy development in the west and west
central portions of North Dakoteas produced a number of sources of.SThese sources include
coakHired stearmpowered electrical generagjrfacilities, a coal gasification plantatural gas
processing plants, oil refineries, and flaring at oil/gas well sites.

Sulfuric acid aerosoland particulate sulfate compounds, the result of conversions 0f $i
atmosphere, are corrosive andgrutally carcinogenic (canceausing). The major health effects

of SO appear when it is associated with high levels of other pollutants, symrtasilate. S@

also may play an important role in the aggravation of chronic illnesses, such as asthma. The
incidence and intensity of asthma attacks have increased when asthmatics are exposed to higher
levels of sulfur dioxide and particulate mattefatas?®.

Particulate matter sulfates resulting from.®missions can also affect visibility. In combination
with high humidity, sulfates can develop to sizes that are effective at scattering sunlight, thus
resulting in reduced visibility through haze fation. SQ is one of the Department's primary

8 RTI International
19U.S. EPA (2008). Integrated Science Assessment (ISA) for Sulfur Oiideslth Criteria (Final Report).
Available at http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=198843
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2.61

26.2

2.6.3

2.6.4

interests with respect to visibility: first, to aid in estabhghthe visibility baseline, then to track
visibility improvement over time.

Point Sources

Themajor SQ point sources (>100 TPY) based on @inissions are listed in Table Figurel7
shows the approximate Id@ans of these facilities.

Other Sources

The western part of the state has a number of pot&@edources including oil wells, oil storage
facilities, and natural gas compressor stations. These sources madly dimit amounts of
hydrogen sulfide to the ambient air (see Section 2.7 for further discussiyuli@yen sulfidgor
they may flare th hydrogen sulfidecreating S@ and contributing to concentrations of this
pollutant.

Monitoring Network

In 2018 there weranine SO, monitoring sites in the statesAan be seen in Figur& the majority
of the sites are concentrated in the vicinity of the oil and gas development in the west and the coal
fired steam electridayenerating plants in the westntral part of the state.

Network Analysis

Figure 18 shows the 208 SO, monitoring results in comparison to theh@ur SQ NAAQS.
Numbers above the bars indicate monitored cotnagons.

Nine major SQ sources are within 45 miles of both the Beulah and Hannover sites. This makes
these two sites very important in tracking the impact of these sources on the ambient air. Also,
Lostwood NWR is within 45 miles of four major souscéwo natural gas procésg plants and

two power plants. The two power plants are located near Estevan, Saskatchewan, approximately
40 miles to the northwest.

One would expect that as the large sources in Oliver and Mercer countiesrdara®eginning

in 1980, a noticeable chga would be seen on the ambient air quality. This has not been the case.
The data has demonstrated possible sfeom influences, but no significant lotgrm
impacts by the combined sources&igurel9 presents ‘hour maximurs for the Department
operaed sites.
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Figurel?. Major Sulfur Dioxide Sourceis 2019
Table7. Major SQ Sources@L00 TPY)in 2019
# Company Name Source EIS Facility ID
1 Basin Electric Power Coopeiad Antelope ValleyStation 8086511
2 Otter Tail Power Company Coyote Station 8086611
3 Great River Energy Coal Creek Station 8011011
4 Dakota Gasification Company Great Plains Synfuels Facility 8086711
5 Minnkota Power Cooperative, Inc. Milton R. Yourg Station 8087911
6 Montana Dakota Utilities Company RM Heskett Station 8087011
7 Basin Electric Power Cooperative Leland Olds Station 8086311
8 Hess Tioga Gas Plant LLC Tioga Gas Plant 8013911
9 American Crystal Sugar Company Hillsboro Plant 7939011
10 PetroHunt, LLC Little Knife Gas Plant 8023811
11 University of North Dakota UND Heating Plant 7292911
12 | American Crystal Sugar Company Drayton Plant 7923811
13 Minn-Dak Far mer sd Cooper| WahpetonPlant 7924011
# Company Name Source EIS Facility ID
14 Northern Sun, Division of ADM Co. Enderlin Facility 7923911
15 North Dakota State University NDSU Heating Plant 8448211
17 | Cargill Corn Milling Wahpeton Facility 10612711
14 | Tesoro Refining & Marketing Company LLC Mandan Refinery 7923611
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Beginning in 1980, major events are traceable. In 1980, thedaitry was expanding anmi1982

the oil industry in western North Dakota hit a peak in activity prior to the most recent increase.
Dunn Centétake lloand TRNPi NU show the influence from the oil field activity as the oil
fields expanded and flarelde gas. As pipelines webailt and wells were tied into the pipelines,

the amount of hydrogen sulfide gas flared decreased, reducing the amount of sulfur dioxide emitted.
Once the wells were tied into pipelines, the predominant influence at thestetsvoas been long

range tansport from major point sources.

Dunn Centeltake lloand TRNPi NU ar e indicators of the #fAoil p
activity very well. Since TRNPNU i s more centrally | ocated in
indicator. Dunn Centérake llo, which is on the eastern edge of the oil development area,

demonstrates influences from both the Aoil pat

26.5 Network Changes

There wereno significant changes mado the S@network in 209. The Department is looking
into changing to an alternate EPA approved method efaB@lyzers in the foreseeable future.

Additionally, in response to the requirement of 40 CFR 51.1203 (b) concerraractérization of
1-hour SO, concentrations for the Tiogarea, twonew SLAMSIlike monitoring sits were
established in Williams County for operation in 205&e Appendix E for more information.
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2.7

2.71

2.7.2

2.7.3

Hydrogen Sulfide

Hydrogen sulfide (bB) is a ctorless gas with a rotten egg odor. It is incompatible with strong
oxidizers and reacts violently with metal oxides. It will attack many metals, forming sulfides.

A 5-minute exposure to 800 ppm$ihas resulted in death. Inatbn of 1,000 to 2,000 ppm ma

cause a coma after a single breath. Exposure to lower concentrations may cause headache, dizziness
and upset stomach. Low concentrations (20 to 150 mam)cause eye irritation whichay be

delayed in onset. Although the adis detectable at very lowoncentrations, it rapidly causes
olfactory fatigue at higher levels, and, therefore, is not considered to have adequate warning.

Although no Federal Ambient Air Quality Standard exists fe® Hhe state of North Dakota has
developed HS standards in respse to historically high petroleum sulfur content (during the 1980s

in particular) and associated highSd The major source ;S is oil wells. Other sources are
natural gas processing plants, lagoons, and sloughs. Emsibsioebeen reduced signifitdgrover

time as production from these older sites has declined. The Bakken formation, the focus of the most
recent oil and gas activity in the state, has been found to result in very.®wnhissions when
compared to legacihonBakken) operations.

Point Sources

H2S emissions of concern stems almost totally fromebacyoil and gasvell operations in the
western part of the state. Flares and treater stacks associated withwaligaseil storage tanks,
compressostations, pipeline risers, and natural gas processing plants are poteftisinidsion
sources.

Monitoring Network
Currently there are no state$imonitoring sites.
Network Changes

There were no significant changes made to ti&nétwork in 202. There are no changes planned
for 2020.
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28 Air Toxics

The term@ir toxicdrefers toHazardous Air PollutastHAP) - air contaminarg, other ttan those

listed abovet hat at certai n moriowséorhumam healtb or svddeingaor! d b e
unreasonably interfere with the enjoyment of propertthat would injure plant or anirhkfe. 2%

Currently there are ngiate orfederal air toxicgnonitoring sitesn North Dakota

28.1 Point Sources

The major air toxics sources are listed in Table 9 and Figure 22 shows the approximate locations
of thesefacilities (the numbers correspond to the source table).

2.8.2 Monitoring Network

Currently there are no state air toxics monitoring sites. The historic raw data and associated
summari es are avaystthmebl e in EPA6s AQS

2.8.3 Network Changes

There were no significant changes made toAihng oxics network in 208. There are no changes
planned for 209

20 NDDoH (2010). Policy for the Control of Hazardous Air Pollutant Emissions in North Dakota (Air Toxics
Policy). Available via link ahttp://www.ndhealth.gov/AQ/HAPs.aspx
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Major AT Sources
@ Monitoring Sites

® Class I Areas
Figure20. Air Toxics Source$n 2019
Table8. Air Toxics Sourcesn 2019
( @TPY of a si40fAYeaggidgate HAPB) O

# | COMPANY SOURCE EIS Facility ID
1 | Dakota Gasification Company Great Plains Synfuels Facility 8086711
2 | ADM Processing Velva Facility 8085211
3 | Northern Sun (Division of ADM) Enderlin Facility 7923911
4 | LM Wind Power Blades Grand Forks Facility 7293311
5 | Great River Energy Coal Creek Station 8011011
6 | Basin Electric Power Cooperative Antelope Valley Station 8086511
7 | NordicFiberglass, Inc. Devils Lake Plant 8203411
8 | Basin Electric Power Cooperative Leland Olds Station 8086311
9 | Cargill, Inc. Cargill Olseeds Processing 9271111
10 | Minnkota Power Cooperative, Inc. Milton R. Young Station 8087911
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2.9

30

4.0

4.1

4.2

4.3

4.4

4.5

NETWORK SITE CHANGES

No Site Changes During the 2019 monitoring Campaign.

SUMMARY AND CONCLUSIONS

The North Dakota Ambient Air Quality Monitoring Network is designed to monitor those air
pollutantsthatdemonstrate the greatest potential for deteriorating the air quality of NortteDak

Due to a greater number of pollutipnoducing sources in the western part ofdta¢e (primarily
associated with the energy producing industries) the greatest percentage of the network is located
in the western part of the State.

Carbon Monoxide (CO)

Neither the state nor feder@lO standardf 35,000 ppb (hour) or 9,000 ppb (Bour) were
exceeded at the monitoring site. The maximum concentrations are as foHoets:i 11000ppb;
8-houri 400ppb.

Lead
No leadmonitoring was conductedNo changes to the network were identified.
Nitrogen Dioxide (NOy)

Neither thestate norfederalNO, standard of 100 ppb (2hour) or 53 ppb (amual)were exceeded
at any of the monitoring 6. The maximum concentrations were as folloisreeyearaverage
of the 98' percentile thour average concentration86 ppb;annuali 4.72 ppb.

Ozone ()

Neither thestate nor éderalOs; standardf 70 ppbwas exceeded during the year. Thaximum
fourth-highest 8hour concentration wad2 pph.

Particulate Matter (PM 10, PM2.5)

The federaPMyo 24-hour standardstates thathe concentration oPMyo in the ambient air should
not go overl50 pg/n? more than once per year on average ovtireeyearperiod.Neither the
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4.6

4.7

4.8

state nor federal PMstandard was exceeded during the yEae4™ highest value over three
years was4 pg/ne.

Neither the state ndiederal PM;s standardof 35 pg/nt (24-hour) and 12 pg/fm(annual)were
exceeded during the yeaThe maximum concentratiorsse asfollows: 24houri 18 pg/m?
annuali 6.6 ug/ne.

Sulfur Dioxide (SOy)
Neither the state nor feder@D, standarcof 75 ppb (thourn wasexceeded at any state operated
monitoring site. The maximugoncentration measured wadyear average-hour 99" percentile
T 25 ppb.

Hydrogen Sulfide (H2S)
No H2S monitoring was conductedilo changes to the network wedentified.

Air Toxics (HAP)

No Air Toxics monitoring was conductedlo changes to the network wedentified

36



Appendix A Air Quality Personnel Organizational Chart

A-1



Administrative
Sherri Jahraus

Director

Jim Semerad

Connie Colton

Special Projects
Tom Bachman
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Gary Kline
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Adam Rookey
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Ryan Mills

—  Kyla Schneider
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Adam Miller
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Appendix B Ambient Air Quality Standards

Table9. National and North Dakota Ambient Air Quality Standards
Ambient Air Quality Standards
Pollutant Averaging North Dakota Federal
Period ug/m? ppb ug/m? ppb
: 1-hour? 40,000 35,000 40,000 35,000
Crliyon Ianeee (C8)) ==z = 10,000 9,000 10,000 9,000
Lead 3-month? 0.15 -- 0.15 --
: . Annual® 100 53 100 53
ITBEER DIl (1L 1-hour? 188 100 188 100
Ozone (Q) 8-hour® 147 75 147 70
Particulate PMio 24-hour' 150 -- 150 --
Matter PM 24-hour? 35 -- 35 --
- Annual” 12 - 12 —
1-hour’ 196 75 196 75
. 3-hour? 1309 500 1309 500
Sulfur Dioxide (SQ) >4hour® — — 365 140
Annual® - = 80 30
Instantaneous 14,000 10,000 - -
: 1-hour’ 280 200 -- -
Hydrogen Sulfide (kB) >4 hour 140 100 — —
Quarter 28 20 -- --

2Not to be exceeded more than once per calendar year.

b Not to be exceeded by a rollitireemontharithmetic mean.

¢ Annualarithmeticmean.

4 Threeyearaverage of 98 percentile of dhour daily maximum concentrations.

€ Threeyearaverage of the annual fourttighest daily maximum-8our concentrations.
"Not to be exceeded more than once per year on average ®veagperiod.

9 Threeyearaverage of the annual 9®ercentile values.

" Threeyearaverage of annual concentrations.

' Threeyearaverage of 99 percentile of dhour daily maximum concentians.

I Not to be exceeded more than once per month.

* The 24hour and Annual S&standards were revoked per #@10 rulemaking. However, these
standards will remain in effect until one year after attainment status designations for the 2010 1
hour SG standard are complete for a given area.

** On October 26, 2015 EPA revised the primary ozone standard level to from 75 to 70 ppb with

an effective date of December 28, 2006rth Dakota ambient air quality standards wérevised
to concur with federadtandards in a future rulemaking.
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Appendix C AAQM Site Descriptions

This appendix includesite descriptiosand information relating to State operated analyzerssamilples
onsite Please note that all sites meet the siting criteria specified @F&058, Appendices A, C, D, and
E. When selecting a site, five factors are considersuideling results, landowner permission, power
availability, yeafround access to the site, and prevailing wind direction.

The sites addressed in this report are tmycurrent active sites. dompletdist of sites and all monitoring
that has been conducted at eachgre be found in the AQS systemwatw.epa.gov/air/data/agsdb.html
Also available at this stareair quality summary data andhéssions data.

Map images in this appendix are from therth Dakota Geographic Infmation Systems (GIS) Hub site
at http://www.nd.gov/gis.


http://www.epa.gov/air/data/aqsdb.html

Site Name Beulahi North

Station Type: SLAMS (required)

AQSH#: 38-057-0004 MSA: 0000
Address: 6024Highway 200
Beulah ND
Latitude: +47.298611 Longitude: -101.766944

Site Description: This isone of three key sitesinthdde par t ment 6 s ambi
network to meet the six required monitoring objectives. Wen this site was establishedt
was decided to enhance the site toélude ammonia, solar radiationand delta temperature
to support air quality dispersion modeling. This site is one of the required PMs monitoring
sites for North Dakota. This site al® acts as a collocatedPM:s site for meeting EPA
Collocation requirements.

ent

Gas/Particulate parameters:

Sampling & Operating | Monitoring Spatial
Parameter Analysis Method Schedule | Objective Scale
Sulfur Dioxide Instrumental Continuous | Population Exposurg Urban
Pulsed Florescent
Nitrogen Dioxide | Instrumental Continuous | Population Exposurg Urban
Chemiluminescence
Ozone InstrumentalJltraviolet | Continuous | Population Exposurg Urban
PMzs PM; s Beta Attenuation | Continuous | Population Exposurg Urban
Collocated
PM; sscattered light Continuous | Population Exposurg Urban
spectromety
PMig PMjo Local Condition Continuous | Population Exposurg Urban
scattered light
spectrometry
Meteorological parameters:
Sampling & Operating Spatial
Parameter Analysis Method Scheduk Tower Height Scale
Wind Speed Elec. or Mach Avg. Level 1 | Continuous | 10 meters Urban
Wind Direction Elec. orMach Avg. Level 1 Continuous | 10 meters Urban
Ambient Elec. or Mach Avg. Continuous | 10 meters Urban
Temperature
Delta Temperature| Elec. or Mach Avg. Continuous | 10- 2 meters Urban
Ambient Pressure | Barometric Pressure Continuous | 6 meters Urban
Transducer
Solar Radiation Pyranometer Continuous | 2 meters Urban

There are no plans taove or remove this site.




Site PicturesBeulah North

North | South
East West
Looking Northeast Looking Northwest
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